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Mesocrystals are unique nanostructured materials characterized not only by the long-
range packing arrangement of nanoparticles but also by their preferred
crystallographic orientation, which results in a complex structure-property
relationship. Our approach aims to determine the structure of superparamagnetic
magnetite mesocrystals, including the translational and orientational order of
nanocrystals within the superlattice (using various electron microscopy and X-ray
diffraction techniques), as well as to study their magnetic properties under various
conditions. Additionally, we investigate the influence of synthesis conditions on the
assembly process, particularly on the formation of 3D faceted mesocrystals.
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